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COOR 1 



(57) Abstract: Compounds represented by the following gen- 
eral formula (I): (I) wherein each symbol is as defined in the 
description; salts thereof, solvates thereof, prodrugs thereof or 
cyclodextrin clathrates thereof. Because of having a potent ago- 
(| ) nism to EP2 and a potent effect of lowering ocular tension while 
little irritating the eye, these compounds are useful in treating 
eye diseases such as glaucoma, ocular hypertension, macular 
edema, macular degeneration, blood flow loss in retinal and op- 
tic nerve papillae, retinal and optic nerve hypertension, myopia, hyperopia, astigma, dry eye, retinal detachment, cataract and so on. 
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io i/&mik&m, (2) —w&z (i) "e^s^s-fb-^ifcsr^b-c^siia^jai 

©j^»*3 it^/^^tt^BS^ 33 .fct* ( 3 ) -f V /P fcTA' 2 - [ ( 2 - { ( 2 

r) -2- c (3, 5-^pp7i/^) ^a-] 
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sas*>?K tf»tt-fb^*^ov^H:3iiffi-efr3&v\ ^er-e, EP2r^b 
#^BSf4M^^^M$^Tv>^^«^EP 27^ h&mm-fz 

25 WO2003/74483 V- y MB^-ffrS^fiE P2T^ btfMB Sr^T 

i i: ^ ^ fix Y) x 3&gE#s&, T Wl^-tfeg^ J! Jl 
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mmmrn, mum, uwx^, &mmmmmj&m&* nmm, Mmm, 
5 mm, ^m^mm, mm^m^, ?n~-^m, mm^m^ h%4>- 

10 mm^mm 

*as^#e>^ m^w-bfci^m, — (i) T^^^sff^fb^^, 
5tm> slsl k^t-i\ nwjiis firt^©f&ittiiT^§r 
xhz>\c-kfrfrt>£>lr, ^^pjfg-efet). ^©^.fi^ffiHg&^jfe (S^ 

%, mm&vmmt isX^m^mtzmmk&m-e&z^ y^* 2- 

[ (2- { (2R) -2- [ (3, 5-^007^;^^/) ^f-A^l -5 

4 
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-^yt'ny^y-l — f/W =r-^-;v) <f-Jr~\ -1, 3-fT v /^-4 

5 «_h^r^r-r5r k%WWLb-i-&4 V^n tf/i^ 2- [ (2- { (2R) -2 
- [ (3, 5-^an7x;^) 7« <?VK] ^-1 
-^f/^} ^/V) ^] -1, 3— /l/-4-^/^#=¥^l/— btf)|£ 

iH : 

io b : ikfcMm&m^xmmisth&m 2 ^^ssfowix^y h/^^r- 

b ; 

C:B3 ^iSfaZTjkm^m&mifc?-^— K 

2. TfB^Al, B l:feJ;t)«C l-C^jk^th^^mit^— Vvffrl 
^lo^ft^r ir^ift^ir-r^^y^ntV^ 2- [ (2- { (2R) 

15 -2- c (3, 5-^on7iy^y) y f /H -s-^yt^y^y 

-1-^f/W ^f/u) f^"] -1, 3 - f 7 y-;v- 4 - w b 

A 1 :^7|5X^[lIilf^^y f/W^ — ^£>V^, 2 9^ 12.82, 13.30, 15.15, 
16.71, 16.95, 18.85, 21.06, 21.54, 22.55, 24.25, 25.50, 26.26, 27.06, 
20 28.30 :&£t)* 29.92 3 ; 

b i :i£frMm&m^xm>£istLZ>m?\~»&i&x^? h/^m^x^un, 1687, 

1675, 1661, 1586, 1567, 1443, 1423, 1382, 1257, 1211, 1202, 1107, 
1020, 949, 924, 829, 798, 781, 746, 667, 654, 616, 569, 506, 427 

*5 J; t; 411 c m" 1 ttlK y 5 ; 

25 C 1 : ^^»*M^^*5VNT, 60.6°C^^t°— y ^r^Ti-S, 

3 . 99.o%sx±(Dit^nm^ir^> mm 1 £fcr± 2 wm^m^. 



5 



WO 2005/061492 



PCT/JP2004/019660 



5. ^^vx^x^^^mmmmx^^t^xm^nt^mi^ta-± 

5 r/^^mm^hm^n^ im^mm.^t^^mu^m^mm.x'h^ 

^mmr^* >mmm<Dm^mmxn^ vrmm^nr^mm i 21a 
10 8. ep 27^ hxh&mmi titM2mm<DitisMi. 

15 12. mm&$m\Hm%frnm$&&xfr%ntmi HBt^^^i^/* 

1 3 . ffflB 1 * fete 2 13*^^1. i 3&ffi#&fftBjI^ S'J^#^^»^^ 35 

zfvxfyy ^v^mMMs ^m^mmmmm^ £ otj^r 

20 14. iff IB 1 £ « 2 IBS^Mal & ffl V ^ T 6 

1 5. fu|Bl^fcf±2lB^^^W^ft^«*?Ltt^^#i-§ ^ 

25 BtrlBl*fc«2|B*^B%^^s 

1 7. -JKS; (1) 
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18. -fy^ntW 2- [ (2 - { (2R) -2- [ (3, 

-l, 3 -f T)/^- 4 - *;^>y y- if ^ 2- [ (2- { (2 
10 R) -2 - [ (3, 5-^nn7^/^;/) * f- /Is] -5-^yt°P]] 

m^/u) ^^-] -1, 3 -^r y*-^- 4 -^/y^^r^v 

— K -I'yyatVV 2- [ (2- { (2R) -2- [ (IE, 4S) -4 

— (l-if/vy^nyf/v) -4-t Kn^y-l-^f-^] - 5 —Jr 

^yt^y^y-i — f/W ^-=f-/v) -1, 3-^7^-4-* 

15 /V7$*^U—Y&ZiX$y^7V 2- [ (2- { (2R) - 2- [ (IE, 4 

s) - 4 - (l -^^A-iy^ n ^ /v) — 4 — t Ko dfv— 1 — 

— 5 -t^y t°n y v 5 ^- l — -iVW =^^M f-Url -1, 3-fTy*-^ 

1 9. ^y/atVy 2- [ (2- { (2R) -2 - [ (3, 

20 -y^/^c-y) *=f-jV\ - 5 -^-dry tfn U v^- 1 — f/W i^/V) f^~] 
-1, 3-fry*- 7W-4-^/^^^l^— bT?&5fiflBl 8fB*<Dfb^#) N 

2 0. EP27^y h t* fe § ftrlB 1 7 75^1 9 IBic^'fb^s 

21. tuia i 7 iBtfeo^^^^-^- L-cfe § mmm^m, 

2 2 . bs^s^i®*5 =t x*/sl r- m$m*\i? & & mm 2 1 is^^iM^ia^^i^ 

25 2 3. Bg^S^rt^fcf^BSff^fe§t&fB2 2|B«0[S^m^. 
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2 4. itfrlBl 7fB«<£>— *95£ ( I ) X*7jk£tL%ik&%), *:<Dtt. ^(D^ffltfU 

5 25. m^m^tc tei«BBj±3iE j; ft i±mmm %m&-t & & <o N 
fttfiBi 7iB*<z)— ^ (i) tvT^ixa^, ^r<z>*&, ^(Dmm^m^ti 

7K§«, ^^tX»£. ^^^m^'fbTKmS-a^^^TK**. Sift: 

15 Xn, MxJ^t^/K 7°nfcVK ^y7°nt°;K y^/K sec-^ 

r/k^/H, #iJx.f^tf^/K yp^-/K ^^/K -Ot^/K ^^r-fe^ 
— r/^v^^/K t^^v'i^/K ^drihhprc^/K h p ^ 

^f^^^/K ^<:/^vM~/k ^^-^-sm^k ^:t°^vM'~/k ^-^^ 
it^mi &mfbfo%o m^m^miti^mi t ttd mz.t£. *s?nzf 
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^fn^-pfy^ ^o;ty, v-^nx7J^ ^ n >7 V^;*; >\ n 
K^77>\ ^nMJf*^ v-^n^^^x^^ 

[4. 4] ^t:°a [4. 5] ^jfri^ [5. 5] 

ytjjy, \fWu [2. 2. 1] — T^^s tTV^n [3. 1. 1] — 7 9 

v N tr^a [2. 2. 2] t^>^^ s As7#^*y9^*& 

<d r3~i 5M^fp^^7K*j m&mfhifrZi. ^mm^m^7m\ 

i/^ pz^:x^ v^;x N n^^f-i^c^ xi-^f^^au 
15 u-f-y^ v>\ a s-^y^'ty N s--f>-y 

[2. 2. 1] ^^-2-^^ N tfv^n [3. 1. 1] ^y#-2-^ 
^ N tr^n [2. 2. 2] ^^-2-^^#<D r 3 ~ 1 5 M^fPSR^ 

1677M;H> iifi3-7x-;i'-2-7 , p^/K 2- (2— 

7f/Hf-7l/) > 4 - P 7*f /V- 1 - 7*7^^® C 8 ~ 1 6 r 7/V 
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Mx.fi 3 *?%/fr*?~Ad&<D (C 3~8V^p7/V^) - (C 

h LT!4 % (1) till (MxJ3\ Cl~4T/^/H, 
^ N /NP^yg^ ?>)Vi$*c%/?vm, v'T/S, ^fnl^ ^71^ ^ 
10 ^r7S, tK^S. /* b^^S, MJ7/W^-n^^l^Sx FP7/^n^f^f 

StTlBO r^Hb^&j i:[RlC#*«^i- 0 ) , (2) gmi (Mi^ m. 

= fPl, t^yi, ft^yi, 7k^£, /h^>l, MJ7/wtn/f 

15 /H s h!J7/^n^f^7l, 7tf/Hf) SrWLTV^fc«fcV^3ff2ft 
1, (3)75/1, (4) MxJ3:7-fe^T5 / . 7°n tft^7 5/ f 
OCl~67^75/, (5) ^iH!/^7^/, ^W5;, 7 

a tvi^r 5/> y 7n tvyr 5 y „ -ff-tvy 5 7 N — 7^/vt 5/, t 

7 ^vi'T 5/,^/ f;>7 5 y > v^^WT % y , ^7 n^^W 5 y s 
20 1 -*/l/^*/f A'- 2 - V^ Ba^^xW 5 / , N-y^-N- 
y^P^y;^f^7 5/ , 7i^7 5;, 6, 

a [3. 1. 1] ^^y^T^y^co^bTK^i^g^^^fc^i * 
£ metric Sr^frU ^n^yjjf?^ t=5r/, r^y, */w^y^f-e 

25 ff|fe$*iyrV^Tt>«fcV\ ) ) , (6) Milf/f/V7xM^7 5/ N 

/ky/l/7]N^/l/7 5 / f C 1 ~4 7^^r/V^/V*^^T 5 / (7) 7* 
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^/kf ©C 1 ~4 y/V^/^^*^^ (9) ~7 =^~;V^/V0ss 

do) ^ny^^ 3$m) s (id 

X/U7$3ri//um, (12) i/7;S, (13) =faS, (14) t^yis 
5 (15) Wyl, (16)M£ (17) ^iji«y>^v'^h^^ 

tert-7' b ^v^s n^^v^y ^Vl^^f^ -"^SM^^V^^C 1 
~10r;V3^1, (18) MxJi^ ^^^v^^^^^C 3 — 8 
iX^pr/knar^ (l 9) ffl^UC l~47^^r;H, ^n^Jf^ 
10 h y y/WTny^/i/^ b 11 y/i^ny far^^B^^-CV^^ 

-y^J^r-ym, (2 0) 5, 6, 7, 8-f KP-l-t7f/V* 
(2 1) y^^hS, (2 2) M;U*7^/v^^- N 
tVvft^ ^y/ntV^tl, y^Vi^^ text- r/^/i^ 
Cl~4 7/l/W^ (2 3) (2 4) yj/W^^y^ 

15 (2 5) N-/f^T^y*/^-;K N-v';? n^^yf/VT 

/K N — ^ u^^y/l^T^ y #/t^~/K y^^T^ /yj/V^^/V^ 

(dc i~8^^7K*£-eg^^^/cT3:/^^^-^S (r rr% ^.<D 

^jciraj Btrtfi^ r^it^mmi km^mM*mt>-t 0 ) % (2 6) 

20 ^/i^T^/t'Ks (2 7) Wili^ f/vr 5; y ^/i/^^ /M£<£>#Mb7fcl?tS 

o r^7K**j ^cift^bt. ) . (2 8) fa^yw-; 
y ^ y ^^7jK^/K i?y ^vv-r ^yyo \?;vt 5. y ^/v-xi^/i^ 

(D7 5 y l^tt § tifctftTK*!^ J: o Tit $ ixf^T ^ y 

m&ir 0 ) s (29) wz.t£, y h^^/^^/K 
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tert-:/ h^vofr/l^— JV^(DQ l~67^a^^;^=/^ (3 0) X 
/V7$sm (-SO3H) „ (3 1) ^7^/1, (3 2)4s^*/S> (3 3) 
(34) (3 5) -B (OH) 8 3k (3 6) Mx.fi 

5 ^/i. s (37) Mx.fi s */V^/K T-fe^/K 7°nt°t^/K ^U/^O 
Cl~6Ty/VKs (3 8) ^yyV;K (39) t Fn^W^/lv 
(40) Mt^f;mW5A if/v^W5;§®7M^t 

BUfB (1) ~ (4 0) 7>fe^mfc l~5f|I|<DBm^WbTV^% £ < . 

tj;v^^ ~mtifti&=m&temm$:&fr'i-o mmmi turn «t 

15 fi r3-i5M^i&fpm -m*/tttHSR^«*lJtj > r3~15l^0 

t° p — /k y 5 /k hP7 y*— /k Tb7 y*-/K t'7 y— /k t? y 
t°7^y N try t o y^v?y, MJr^y. 77^ 

20 y, ^-^f-y— /K ^yt*ty-/K f7y'-/K y y^ry— /k 77 
ify s ^-^i^v f ry-/K f7^7y-;«©Wfia;lii, ii 
«u y y k*— /k yyyyF— /k ^y/77^ ^y^y/77y 
y^-^-y^y, -fy^y/Wxy y y^V— /k ^r/Dy yy^y 
Dy 7°yy 7^7^y 7°ry^y t7f^i?y =^y =*rf-y y, 

25 t/yy yy; y ^yyt^t/-/K ^yy'f 77'-;k ^yyv 
$^y-/K ^y/77fy ^yy^-r^ry-zK ^yy h y ry— /k 
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i?-<yy*f ;*-y^y, 7*tyfp^ 7*tyhnU^ ^u^i^yi 

#<^#^1^i^t> iilt Tift°>\ ^Tiffy, fc°yy\ 

y N f^fc°y s ;T^f-^>\ ^-drf-v ? 7'^^ N ;^lM£t: 0 y N 

5 ttwr^i t°y> f frv'rv'y, f rif t°y> ^ r-^rif t°y, 

y, ^<^y^dri?"^t 0 ^, ^yy^f-yriffc'y. -<yyfm°y N -<y 

y^-r-^fc°y. ^yyw^r^fy ^yyr-^fy ^yy^rffy 
^rfyry 7x;fr^y y^/ariT-v'y. y^/drf-f^y N fry 

10 ^i/y, t°nyy *V !)y MJ7/!)y rh7^!)y t°y y* P 
y N ^tKnt^v'y 7f7tFof^^ v>t Knt°7^ rh7 
tKnt'7^ v?tKPt^v^y f7 t: Kp try 5 v 5 ^ v»fc Kn 
tr y ^v>y, T h y t Kp t°y^y s rhytKnMJ Tv^y S?fc Kn 
Tif tf>\ ff7t KoTift 0 ^ t?fc Kn-^Tif t°y, ff7t Kdv^T 

15 iffy. v 5 tKP77^ ^hKnt°7y i>t Knt^t°y f h7t 
Kn^-^-fet°y N S?fc Knft7a:y Fn^h 0 7y S?fc Kofi 
t°y N fh7t Fofxt'y t?t Kn y*—/K v>t Kn^y^-dp-9- 

y— /k Knfry-;K v>t Fn^yfryWK i?t Kc77fy 

20 v?tFotWt°y ff7tKotWt°y, i?t Ko W^r-^ 

fr^y Kof7v?7v?y Kofr-^ty ff7t Kofr 

iffc°y N v?fc Kof Tv'Tf ^y fb7tKofT^7ft'y -fyKP 

-ry^yKyy> Ko^y/77y ^tFo/fy^y/77y 
25 v't Ko^y/Wxy ^tKo^y^y/t^-yxy, i^tKo^y 
^V— /k v'tKo^yyy fF7tFo^/!)y ^tKP^y^r/y 
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y, t h9 1 Kp^fy^y y y> ^tKB7^7^ f kc7^7 

s?y N i?tFPW;^ ff7tFnt7f s?tKadp;df 

n^yyV5^Y-;K v^t Fo^/Tif tV, T h f> t Fn^y/Tf 
k°y, v?t Fo^y/v?7f t'y rb7t Kn^y/^Tif t°y 

10 k°y\ v>t Kn*/w^- /K fh7tFP^;w^/-/K 5?t 

rf7tFn-j3-7j/^!)y Fp77 P ^y fh7 

t Knry y^y Fp^yv'77y s^t Fn^y/f^xy 
fh7tFn^y/7 7y ff7tFp^y/Wxy i^^f- 
^y^X -<yy^ty ^n-^y, ^y/^fr 

15 >\ 6, 7, 8, 9-7" h7t FP- 5H-t°!J K [4' , 3' :4, 5] 
t'PP [2, 3-b] trjJv^ 2, 3, 4, 5-rb7tFP-lH-t° 
!) F [4, 3-b] -fyF^/K 6, 7, 8, 9-7h7t FP-5H-t° 
UK [ 3 ' , 4' : 4, 5] t'nn [2, 3-b] \fV^>m^<D^^rM 

20 is^mstj ittit m^^. T&y*Sfs TH<m^ t°p^^ 
$ ?y v v=y Fpr/y ^y TF7/D v>y> ^7 y* u v>y. t°-< u 

y s tV7i?y, ^-t FPkl v^y a*— fc Kt3fc: 0 y ^v?y a?— t K 

P7f tv, /^tFp^rft'y, /^tFnryvy t^y?y ^ _ 

=3r1?y"y\ rf7tFP77y ff7tFP t'7y t Kn^dfirk 0 
25 y. f-(7y f3:^y rh7tFPft7^y fF7t Fnftt°7 

y N t Fnfit'y 7b7tFPtW^ (^-^rf-y* V > 
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y— a/ (fry y ^y) ,rf7tKn^ yfry^ w yfr/ u „ 
(fr^r^y^y) ,ff7t kb^t^ 7f7t Fnfr^r^ 

10 — fc Fa^y^y^K fc Fb^7 JJ ^ n ^-fc Kn^f ydf/ U y\ ^ D 

t FB^tyy t FBi/yy y ^ t FB^yy>^ty 

— FB^y/f ry-;K ^-tFn^yyv^y^K 

t Kb*/W^/- /K t Fb-j3 -TJA-^y >\ t FbT^ V v>>\ 

15 t FB^yy77y> t Fn^yy'ft7iy^ i^t-^r y?^^ 
*3»tS rci~6^b7K*£j tUtt % c i ~ 6 mtiftfeBtitofc* 

mutate i~6mvt$tfk7kmmmsmi? e^s. --t\ i"^^^* 

L<te N Mx.fi> y^/K a^/K 7°BtVK ^y7°BtVK >^/K mj 
25 £fcfc:0S;L<W\ -ryyahVV 2- [ (2- { (2R) - 2— [ (3 

, 5-^po7x/^y) y^/^] -5-t^yt°By^y-i — 
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^f-M -l, 3-f-ry^-4-*;^>^/w- ^j-)v 2 

- [ (2 - { (2R) -2- [ (3, S-Wuu?^/^^) ^ ^/Kl - 
5 -t^y tfn V v 5 ^- 1 -^^} -1, 3 -f 

4 -#71^=^1/— K jyfnV/V 2- C (2- { (2R) -2- [ ( 
5 IE, 4S) -4- (l-xf/Vv'^n^^) 

-5-^yt°n!j^y-l — f/W ^^"3 -1, 3 —J- 

T-J— A*- 4-*/l/#^V- K 2- [ (2- { (2R) -2- 

[ (IE, 4S) -4- (1 -^A^^xi'^f'/V) -4-tKo^-l 
-t/f^yl/] - 5 -^-df-y t°n JJ v 5 ^- 1 — f/W ^/V) f-^rl - 1 , 3 

u t±mm<D^mm or-frfr-h & -mm) ltv^ ^ t sr^t? u 

15 a -Eg £ 0 -ffitt©»£*-C*> Sit &$Lt>ir 0 

f^jill T/l^/I^ 7;kdr^;H, T^=««^V^ T/l^ 

20 ttfr (E, Z, b7^ffi s ^Jfc*©###fcJ=*»tgE# (R, 

s#\ a, 0@aff> ^^f-^-r^ > v^r^^i/^-) ^ js^fete&^ri-s 
25 m »c *5 n 5 yt^fe'i*. ft ft;-^ ttioo % m# * % <o n N 5 

0 %&m<D*<Dfo<Oft^&fc*'£ts%<D-V£.\i\ 
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io — /w^. ^/-/vr^y^ hy* (tKn^f/v) r^/ 
y $i/^)vi£^mM., »^^/^*vsftittx ^^^^/^^n^ ww=. 

^-X/^VBfe^ ^'/^pyH ^a^ifeft© «t 5 sfe 



17 



WO 2005/061492 



PCT/JP2004/019660 



^ttb©M^^^fflV^-C. #^Bg 50-3362 -§\ IH 52-31404 
61-52146 ^BJ^#IB«c^^^fflV^ r t \ZL X V *st Pf^ h U 

gas^ =if-/-f/Wb> 77- /Wbs ^yf^7 5 7*;^-/Wli N (5 — 
ff-zv— 2— ^-^y— 1 , 3— v^^-^y i^y— 4— ^T/i^) y h^s^/v*?^ 
/Wb> ^h^t Kn7 7 -/Hb> ^ y v^y ^/Wb. tv-* P /w-^rv^y 

h-f/Wb, ^n^y-f/Wb, tv^a-f/Hb> f-yv-^/Wb^ y-^VMh, r 
9 =■ /Wb> ^y ^/vt 5: y y ^/^/^—/Wb^f^b^^ft ¥) 
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a^vvWl^ y^^/^^^/Hbs sec— y^/K^TvWbs tert— r/^yi' 

^y^nt> 2- [ (2- { (2R) -2- [ (3, 
S^-y) *J->v\ -5-^yt°nyv?y-i-^;H ^^/V) ^^-] -1, 

15 3-f-T^—7V-4-^/U^^yU—h (J^Ts 1 t m~to ) 

/K Icfcte. ^T^*l-e*$tt5Hl^ (2 0) ^tW^ilJg^T^ ^ 
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1 



wmn (2 e ) 




12.82 


19 


13.30 


22 


15.15 


23 


16.71 


78 


16.95 


73 


18.85 


93 


21.06 


60 


21.54 


61 


22.55 


100 


24.25 


75 


25.50 


51 


26.26 


38 


27.06 


53 


28.30 


45 


29.92 


30 



(IR), f:;/tf3: % 1717. 1687, 1675, 1661, 1586, 1567, 1443, 
1423, 1382, 1257, 1211, 1202, 1107, 1020, 949, 924, 829, 798, 781, 
5 746, 667, 654, 616, 569, 506, 427 $5 £t>*411 c m-^RjRtr— ? \z io 

it&m i ©a&ifttts m 3 x^^^^^mMwm (dso ft-K 
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a«^!ftiR (IR) h/W^V^T^ JUtiIiOIrI— ttO«3&^33 

5 ^M^^fiS'J^ (DSC) 7 s — ^^*5V^ts *&iH<Z>|r|— t£<£> 

JR (IR) h/t^fcte^Tfefiff&ftW^ (DSC) 7 s — ?k'<* — l/ 

— jRSl( I ) "CtF £ ft 5 mfc-n-Sfa <k£q <D^1£ N M X. fi£ Compreliensive 
15 Organic Transformations : A Guide to Functional Group Preparations, 2nd 
Edition (Richard C. Larock, John Wiley & Sons Inc, 1999) * ft t± 
WO2003/74483 f^^Vy h KUB&S tlf£.Jjfe'ft\ ^ft^Cfc^&fe^fc 

20 — ^ (i) X7F£ti%ik&mn, — m& (n) 
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HO-R 1 (HI) 

5 ^ * TvWbS^ tt&fci tfe!)Ji^ ( l ) iftjittaE#^Tfltt7K«l^li£> 
(2) ^^/i^i&KJ&^^ff 6>tbS„ 

(1) Blttffl&#&TI8bklt^Jfc 

— AS!5*; (I) T^^ttS'fb^f^ — « (ID X-Tjk^tiZX^ 

(2) ^^X/l^l&SOfr 

15 -l$5£ (i) ^^ste-a^fl iiil — ^ (n) -e^^tts^/^ 

>^ft^^^^/^^^/^#(^^M^^^^/^^r. — (III) T^^tt 
>L«\ =7y\k*VmV^^-'r^Vf^) ) ^ jft3E (Will &St* 

25 id (3) 8fe/>-7-f K5r/BV^;frife, (4) ^i£M7k#!&/l^ 

(5) m&m%m^%Jfm^&m^z>z.t-bx%z>o 
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(3) »^5^fTO>5m MxJi\ *^>-ife*r=t*ifflSaK (^n 
5 -f K#) i-2 0 , C~affi«fift T?RJiS * *£\ # £> ftfcBt^ 7-f K ( fc° 

yv?y, fyxw^y, s^^vKr-y^ ^v^r =• / tr y >\ 

^y^ntV^^r^yf) (^#^ET> T/^—/i/ (^nn 

15 ^^fc^«T\ m« (t° y h y 5 >\ ^ y ^ 

;£fcf»f§2*#: (^nn^ii^^/K ^PO^y7*f;H) 0~4 
20 v»a-5=vi^— tvK 7f7tKn77yf) "I 3 . TVl^—z^i: 0 
(5) Ig^J^fflv^^ifete, iifl *;^y»ir;W3-;^, 

£fcte##q£T> «B£*U (1, 3-^n^7^;^^K (DC 
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C) N i-^/w-3- [3- /ntvv] tf/i'tfi^ 5 

K (EDO „ 1, 1' (CD I) „ 

a- 1 -^W^^^AH^i, 1 -^n fcVl^^^m^Tk* 
( 1 -prop anephosphonic acid cyclic anhydride^ PPA) ^ffiV^^ 1— fc 
5 Kn^^yXMJry-^ (HOB t) ^V^5^ffiV^V^\ 0~40°C 

— jRsS (I) •W£*b3<ffrS'*f±N — ^ (ID Tf*S^5*^^ 
gfeBNTfl^s -j&5£ (IV) 

X-R 1 (IV) 

fcWu — (ID T^SttS^/M^im^fc— (IV) 

^A^b^Ks tMJ!7^b^K^) #^£T> O'C^b 1 0 0°CX*B£ 
20 jS^iiia flaSH"* 

Tfc N *>bT*t>fr&5-fca § -e#3o 

JLiB$^#ifefc*3V^T, — jtt^ (ID T^frSfc^fi^ WO2003/74483 

25 T?^5 0 
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$®(Djffes ffl%.t£* Comprehensive Organic Transformations : A Guide to 
Functional Group Preparations, 2nd Edition (Richard C. Larock, John 
Wiley & Sons Inc, 1999)l£7U3: Elmer J.Eauckman et. al., J.Org.Chem., 
vol.41, No.3, 1976, p564-565 mzWMZtlltttm&l&fr&fr&Xm^Z - 

5 t xmu izwrnt srims, 

a^j;5^ 7km, mm, m^fM^^^^^^—y^m^xn^^^t 
&x%z> 0 

ffr^ fc r±«jBET^*3 # s mm. ssy* «^ ^ >- ? a & ji 

15 Jig. ^*^y^--fifc5V^7A^Dvh>/77^--tfd», S 

j^T^fB«c \^tz.jjmxmm~% - t 5 d 

m*m^%fi\ ^itimhv<^n&i±(DmwMmt7k^^vx^x 
h^mmr/v^^mm^um^xw^^m^n^o^t^^xmm-r 

25 zz.k&-v%& 0 

si^itctt, ^i^jgju^tv^i -cabs* **^tut 
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io Mv^t><fcv\, jfe^©ng#tt, mmmmm (&mim ^mm^mm^ 
mm 

w-r^^-e, is-^Ss M^^rti^. kh^ee, m&&m, n$m&s mm 
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So 

— jR5£ (I) T*^$n5-fb^*tt> 1) ^r^ft^O^^co^^J; 

^K> ^y^^V-^K (DNA. RNA N Ate^) , TV^M?>"^ 7* = 
jgj^ffi ft 9 iSMiR-r 5-i:^5 0 $| x. ff N #38 0J! l ®* 

SBfcfcf-u ftoH£'J£r o.oi 75^1 o o«*$Pfflv^rf«tv\ ftoH£ijte s #j 
x. rf^T^"t"Pi»»33 «t xfmmffifr b&M<o i « * n 2 «*_h£rii:i:<D 

ffiW>3K3W£ ttll, Will £J&#&f£Sb2g (a 2 T=*~* b & 
mr^fn-W^ p z Tz*~Xh : FJill St^^7!)yf) > fid 
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7V=r Or n — /K fc i±mm^ — a x 0 y* n ^ # — : #ij x. f3\ 

33 j: Tfgtm (Dm^-mm , * it n d - ^ y^ h -/mo ^ 

£*f-5„ «fct>0*L<te: N ^rt^^iji! UTfflV^bttS. 

x%& 0 

15 — ti&z (i) -e^^tbS^p^b^^ jR^: (i) XTF^nzik 

m&o^ mn^tc^ma<Dmx^^n^o mnMtvx^ mz.&, ft 
jflrtSiitau raft&JNm iiii^^^it^js &mmm s ^bi#j (iid 

25 #7K<IMBS£U (^7Kf4^Jg^s #7KM^^>BS^#) ) ^) s ^ffl^'J (Mi 
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#k futrn, urmm. mum, ^mu &?m. mmmm^mL-x^x-h 

y^f-ym, y^^f-ynk, xTTVym, ^ry^ym, r^tv^x^f/K 
^u^f^i^^K ^vy^^^^TVK ^fryyi^r/K 

l^i^gfc;c;*f\MB „ ht>^ (#U;tH r^n^, «P!>, -fev^^) s 
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^) > ^b7K*S (Mx.^ iS7Kl7^y^> £lfe!7i?y^ s ft§^/y^ 

> mrnm (mz.t£. s^as, ^^v^^ **ywm . 
b-oBv^^So fitsau f*#£'k ss^^u mst^tm, mmnm 

ILM ^fl^k iKgfj&U ^#£iJ^£M^-WTt> «tv\ itLktaSb&X 

#ij JM^^Mfp Sr$S3t U> * ©Ifeffl iff * fill ©ftltffl ^©7K 
20 * fcte#L©S#nO§$¥ Lttit 5 r t> So 
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Wot, &mfttmffl&&z>zkh'v%z>o 
5 ^«o^b-c«. wx.ii v^wt. vy^M, mm, e-t^/ 

pHp|p^iJ^bT«, Mt^ M> ^^l£. y Pits 7*;M^ 
io Bimb^J t itft iid # y y/w<- fso, y a-^^ i^ss 

fbt^yffi6 0, -r^nrf— /^4000#£W*3- i:^"^^ 
it^iJs ftWtMb UTfl MiH t Fd^^d Wf^/VP^, 

15 7 s hm, ^fhwt-^h y ^j^m^mf s^t^So 

20 *|SP^{b^^^i-5^JS^Jfi, p H£r 4.0-8.5 ^ i: 

lOOmg, £«9#?^L-<te5 — 3 Omg£rl B 1— ifcHI ($I*Lfis 1 — 3 

25 m) s#i-ttrf «t v\ ^n^i-efctbwr^* u < f* o.oooooi- 1 % (w/ v ) N 

«t 9 0* b< fi 0.00001—0.01% (w/v) <omst<ow^ 1 mfii— i«£r 
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101-tHI (Mfcf^ 1-8 0) ,#Jgi-^L«j;v\ BR|JcWT?*)ttri 
L < tt 0.000001— 1 % (w/w) „ «fc 19 0* L < fi 0.00001—0.01% (w 
/w) omS<^%<^Srl 0 1— (Mfcfcf. 1—40) mft-ttht£&\t\ 

10 x.{^rtl^s i*iBSJB!m, Jlt«tts £T$UWmLm<D5kffi 

mm*3*.xmwm%tt±%; arsu mm, %LUs K^-fr-f, 

2- [ (2- { (2R) -2- [ (3, 5-^007*7^) 

— 5 - t^yt°n y W- 1 -WVW ^^vi-O - 1 , 3 -f~T9—;v 

Hlfi, -ry^nhVl^ 2- [ (2- { (2R) -2- [ (3, 5 -v>^ 

bp7x;^) ^^/^] - 5 -**y bfa y v>^- 1 — < /W ^^) ^ 
20 -1, 3 - f ry^-4 - ^;^>v'v- b (-m-a^i) <z>*Ni<£>*& 

HI 2 tt N fb^Jfc 1 ©JKf*0*^Wft!RiR ( I R) h/v^^— h ^r^-To 

®3te, 1 03teftO^ISjfe6*l*aiS (DSC) =^-r—h^7jkir 0 

m 4 » % 1 <Dtmi$!*3 zw&m&oi&mm t MmmfDmrnm^-r 

25 ^77tfe5„ 
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m 6 fs N it&m 1-2 (D^m^xnmm^mmmtMm^mmm^ 
m 7 ^ fc&m 1-2 (ommm^^ir^^ 

10 -To 

NM R '7 s ' — ^ te#^fE*c L & V ^PS 9 . 'H-NMR Of- * X fo 5 □ 

^lB»4 t ^ffiV^fc^^^ — mm?- IUPACOj|||}C$Ct#* 
S: fr 5 nyt'a-^'T'p^yA, ACD/Name (^fSriSSI . Advanced 
15 Chemistry Development Inc.f±i£) tfcttACD/Name^s'f 

Advanced Chemistry Development Inc.ith^) SrfliV^J&N Ssfctts I UP 
A C 4r£ CT^ U/fc t> ©"C*> 5 „ Mill 



5 W\ ^y^ntW 2- [ (2- { (2R) -2- [ (1 

20 E, 4S) -4- (1 — ^c^vk^ W^^M -4-t Kn^-1-/T 

^/v] - t°n y i--r/H ^^/v-) g^] -1, 
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mmnxmrnmrnt vxm^frx/^ymm^fcte W02003/74483 

*£HTV^5o M£fc£2- [ (2- { (2R) -2- [ (3, 

5 -1,3 -^T ^—K'- 4 - # 71/4? WO2003/74483 ^(DWfoM 6 ( 3 

2) T«£bfcfcl^Tfc£o 

^JSMl : ^ y/n tVV 2- [ (2- { (2R) -2- [ (3, 
nn^cn/arvO y>^vKl - 5 —Hr^y \fn p 1 —4M ^/V) f- 

-1, 3 -^T^—fls-A-XtV^l/ls— V Offr£%l) 



T^=^#H^CT> 2- [ (2- { (2R) -2- [ (3, 

-1, 3-f7y^-4-*/V*>| (50 mg) $3£tJ«3 y^n fcVl/ 

(29 mg) ^/l^/l^T ^ K (1 mL) M7.KJ*tS£# V V ^ (31 mg 

15 ) %yjpx., Ifitaoffl, 7 0°C^2«jfUc o fcfommz7k&toz- 

b^77^f- (n-^-^y : g^^^=l : l-^ftm^^) X^Ml^X 
N TIBW^itSr^T-rStlM^^Sr^^ (50 mg) i: Lt#fc. 
20 TLC : Rf 0.32 (n -^Mfi' : g^^/l/, 1:1); 

NMR (CDCla) : 5 1.37 (d, J=6.30 Hz, 6 H) 2.06 (m, 1 H) 2.23 (m, 1 H) 
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2.39 (ddd, J=17.00, 9.90, 5.30 Hz, 1 H) 2.58 (ddd, J=17.00, 10.20, 7.20 Hz, 
1 H) 3.26 (ddd, J=13.60, 9.60, 5.60 Hz, 1 H) 3.47 (ddd, J=13.60, 9.80, 5.20 
Hz, 1 H) 3.61 (ddd, J=13.70, 9.60, 5.40 Hz, 1 H) 3.85 (ddd, J=13.70, 9.80, 
5.70 Hz, 1 H) 4.01 (dd, J= 10.40, 3.10 Hz, 1 H) 4.14 (m, 1 H) 4.70 (dd, J=10 
5 .40, 2.90 Hz, 1 H) 5.28 (sept, J=6.30, Hz, 1 H) 6.88 (d, J=1.80 Hz, 2 H) 6.93 
(t, J=1.80 Hz, 1 H) 7.96 (s, 1 H) D 

mmmi (D ~ (24) 




2- [ (2- { (2R) -2- [ (3, 5-^bo7x/^) tf-tv 
] - 5 -Or^V t°n y l — (M <rir~\ -l, 3-^7V— 

mmmi u) 2- [ (2- { (2R) -2- c (3, 

15 -1, 3-fr^-4-^^wf Offr£^i-D 

TLC : Rf 0.47 ( h/Vcc v : ^g£cc^/k=l : l) ; 

NMR (CDCI3) : 5 1.40 (t, J=7.10 Hz, 3 H) 2.05 (m, 1 H) 2.24 (m, 1 H) 2.39 
(ddd, J=16.80, 10.00, 5.40 Hz, 1 H) 2.58 (ddd, J= 16.80, 10.00, 6.90 Hz, 1 H) 
3.27 (ddd, J=13.80, 9.60 , 5.40 Hz, 1 H) 3.47 (ddd, J=13.80, 9.60, 5.40 Hz, 1 
20 H) 3.61 (ddd, J=13.80, 9.60, 5.40 Hz, 1 H) 3.85 (ddd, J=13.80, 9.60, 5.40 
Hz, 1 H) 4.01 (dd, J=10.20, 3.30 Hz, 1 H) 4.13 (m, 1 H) 4.40 (m, 2 H) 4.67 
(dd, J=10.20, 3.00 Hz, 1 H) 6.87 (d, J=1.80 Hz, 2 H) 6.93 (t, J=1.80 Hz, 1 
H) 7.99 (s, 1 H) 0 

(2) :^y^n\£;v 2- [ (2- { (2R) -2- C (IE, 

25 4 S) -4- (1 —df-fris? a^f/l^) 

] -5-^yt°oij^^-i— 4M -i, 3 -fry- 




35 



WO 2005/061492 



PCT/JP2004/019660 



uk&m i - 2 ) 

TLC : Rf 0.56 (Sm^/U) ; 

NMR (CDCla) - S 0.90 (t, J=7.50 Hz, 3 H) 1.37 (d, J=6.30 Hz, 6 H) 1.41 
(m, 1 H) 1.81 (m, 10 H) 2.31 (m, 4 H) 3.46 (m, 4 H) 3.81 (m, 1 H) 4.20 (m, 1 
5 H) 5.24 (sept, J=6.30 Hz, 1 H) 5.39 (dd, J=15.00, 8.90 Hz, 1 H) 5.83 (dt, 
J=15.00, 7.30 Hz, 1 H) 7.98 (s, 1 H) D 

mnmi (3) 2- [ (2- { (2R) -2- c (ie, 4s) 

-4- (1 —^J-jv-y? u-?=5-;v) - 4 - 1 Kn 1 — ^T^/i/j -5 

-^-^y t°n y i?^- - l. 3-f7^;w4 

10 -^/M^v'W- b ah^l-3) 
TLC : Rf 0.60 (gfsgfe^^vv) ; 

NMR (CDCls) : 5 0.90 (t, J=7.50 Hz, 3 H) 0.97 (t, J=7.30 Hz, 3 H) 1.43 
(m, 3 H) 1.81 (m, 13 H) 2.31 (m, 4 H) 3.45 (m, 4 H) 4.19 (m, 1 H) 4.33 (t, 
J=6.80 Hz, 2 H) 5.39 (dd, J=l 5.20, 8.80 Hz, 1 H) 5.82 (dt, J=15.20, 7.20 
15 Hz, 1 H) 7.99 (s, 1 H)„ 

MMMl (4) :^y^n\f;V 2- { [2- ( (2R) -2- { [2-^ 

y l — f/u) f-^r) - l , 3 -f7/^- 4 -^/i^^y 

i^" — b i - 4 ) 

20 TLC : Rf 0.42 (g^gl^/V) ; 

NMR(CDC1 3 ): 6 1.36 (d, J=6.22 Hz, 6 H) 2.10 (m, 1 H) 2.32 (m, 2 H) 
2.75 (m, 1 H) 3.33 (m, 1 H) 3.49 (m, 1 H) 3.67 (m, 1 H) 3.85 (m, 1 H) 4.10 
(dd, J=10.16, 3.57 Hz, 1 H) 4.2 0 (m, 1 H) 4.71 (dd, J=10.16, 2.84 Hz, 1 H) 
5.22 (m, 1 H) 7.26 (m, 3 H) 7.94 (s, 1 H) Q 

25 mffiMl (5) ^y^DtVl/ 2- [ (2- { (5R) - 2 V- 5 
- [ (2, 3, 4->JJ^no7x/^) tf-As] t°Pp^-l — f/l> 
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} zc^M -l, 3-fr/-;v-4-*/^>'Wf (ft^Hii 

-5) 

TLC : Rf 0.42 (gjsft^^yv) ; 

NMR (CDCls) : 5 1.36 (d, J=6.30 Hz, 3 H) 1.37 (d, J=6.30 Hz, 3 H) 2.10 
5 (m, 1 H) 2.34 (m, 2 H) 2.73 (m, 1 H) 3.29 (m, 1 H) 3.47 (m, 1 H) 3.66 (m, 1 
H) 3.81 (m, 1 H) 4.07 (dd, J =10.07, 3.39 Hz, 1 H) 4.17 (m, 1 H) 4.72 (dd, 
J=10.07, 2.56 Hz, 1 H) 5.22 (m, 1 H) 7.01 (d, J=8.97 Hz, 1 H) 7.24 (d, 
J=8.97 Hz, 1 H) 7.94 (s, 1 H)„ 

mmmi (6) ^y^tw 2- [ (2- { (2r) -2- c u-^ 

— f/l^} m^-yV') -1, 3— fT/^- 4-^77V^^v^V— h Offc 

1 - 6 ) 

TLC : Rf 0.45 (@^^^/^) ; 

NMR (CDCI3) : 5 1.36 (d, J=6.22 Hz, 6 H) 2.02 (m, 1 H) 2.29 (m, 2 H) 
15 2.29 (s, 6 H) 2.57 (m, 1 H) 3.45 (m, 3 H) 3.86 Cm, 1 H) 3.94 (dd, J=10.34, 
3.84 Hz, 1 H) 4.12 (m, 1 H) 4.44 (dd, J=10.34, 3.20 Hz, 1 H) 5.24 (m, 1 H) 
6.64 (s, 2 H) 7.95 (s, 1 H) 0 

mmmi (7) ^y^ntw 2- [ (2- { (sr) -2-^y-s 

- [ (2, 3, 5-^)^007^;^) fc'njJ^y-l — 1/v 

20 } ^/v) *$~Hr\ -1, 3-^7V— /v- h OffrS^i 

-7) 

TLC : Rf 0.46 (g^Ji^Vl-) ; 

NMR (CDCI3) : 5 1.37 (d, J=6.22 Hz, 6 H) 2.25 (m, 3 H) 2.76 (m, 1 H) 
3.22 (m, 1 H) 3.47 Cm, 1 H) 3.68 (m, 1 H) 3.79 (m, 1 H) 4.07 (dd, J=10.34, 
25 3.11 Hz, 1 H) 4.15 (m, 1 H) 4.90 (dd, J=10.34, 2.47 Hz, 1 H) 5.27 (m, 1 H) 
7.05 (d, J=2.20 Hz, 1 H) 7.13 (d, J=2.20 Hz, 1 H) 7.95 (s, 1 H) G 
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ilMl (8) :jy7u\?;v 2- [ (2- { (2R) -2- [ (4-^ 
on- 2, 6 ^ ^vl-] -5-^yt°n D v'y-l 

TLC : Rf 0.45 (gm^^) ; 
5 NMR (CDCls) : 8 1.31 (d, J=6.22 Hz, 6 H) 2.08 (m, 1 H) 2.16 (s, 6 H) 2.31 
(m, 2 H) 2.56 (m, 1 H) 3.51 (m, 3 H) 3.81 (d, J=4.03 Hz, 2 H) 4.15 (m, 2 H) 
5.18 (m, 1 H) 6.95 (s, 2 H) 7.95 (s, 1 H) D 

»jl (9) :^y^n\f;V 2- { [2- ( (2R) -2- { [4-^ 

io y i — f /iy> 3i ^/^] - i , 3 -fry^/w 4 ~^;v^%/ 

V— h (fb^l-9) 
TLC : Rf 0.43 (H^^/V) ; 

NMR (CDCI3) : 8 1.35 (d, J=6.41 Hz, 6 H) 2.08 (m, 1 H) 2.30 (m, 2 H) 
2.59 (m, 1 H) 3.27 (m, 1 H) 3.45 (m, 1 H) 3.61 (m, 1 H) 3.83 (m, 1 H) 4.05 
15 (dd, J=10.34, 3.02 Hz, 1 H) 4.15 (m, 1 H) 4.72 (dd, J=10.34, 3.02 Hz, 1 H) 
5.22 (m, 1 H) 7.05 (dd, J=8.79, 2.93 Hz, 1 H) 7.26 (m, 1 H) 7.33 (d, J=8.79 
Hz, 1 H) 7.94 (s, 1 H) 0 

mmmi do) r^y^ntr^ 2- c (2- { (2r) -2- c (4- 

20 ;v) ^/u) ^Orl -1, ;v-A-$>;v-m$ci/ls— Y (i\&m 

1-10) 

TLC : Rf 0.44 (H^c^vk) ; 

NMR (CDCls) • 5 1.17 (t, J=7.60 Hz, 3 H) 1.36 (d, J=6.22 Hz, 6 H) 2.06 
(m, 1 H) 2.21 (m, 1 H) 2.37 (m, 1 H) 2.56 (m, 1 H) 2.66 (q, J=7.63 Hz, 2 H) 
25 3.46 (m, 3 H) 3.87 (m, 1 H) 3.97 (dd, J=10.44, 3.48 Hz, 1 H) 4.12 (m, 1 H) 
4.47 (dd, J=10.44, 3.11 Hz, 1 H) 5.23 (m, 1 H) 6.68 (dd, J=8.42, 3.02 Hz, 1 
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H) 6.78 (d, J=3.02 Hz, 1 H) 7.16 (d, J=8.42 Hz, 1 H) 7.95 (s, 1 H) c 

mmm 1 (id :^y^p^ 2 - [ (2- { ( 2 r) - 2 - c c 3 , 

4- ^dp7i/^) -5-t^yt°Dy^-i — <M = 

^vlO ^^-] -1, 3-^T^/^-4-#/l'^v'W- h 
5 1) 

TLC : Rf 0.43 (H*^^) ; 

NMR (CDCI3) = 5 1.36 (d, J=6.00 Hz, 3 H) 1.37 (d, J=6.00 Hz, 3 H) 2.05 
(m, 1 H) 2.23 (m, 1 H) 2.38 (m, 1 H) 2.58 (m, 1 H) 3.28 (m, 1 H) 3.45 (m, 1 
H) 3.59 (m, 1 H) 3.84 (m, 1 H ) 3.99 (dd, J=10.34, 3.20 Hz, 1 H) 4.13 (m, 1 
10 H) 4.63 (dd, J=10.34, 3.02 Hz, 1 H) 5.25 (m, 1 H) 6.78 (dd, J=8.97, 2.93 Hz, 
1 H) 7.09 (d, J=2.93 Hz, 1 H) 7.24 (m, 1 H) 7.95 (s, 1 H) 0 
Ilil (12) :^yynt> 2- [ (2- { (5R) -2-^y- 

5- C (5, 6, 7, 8-T h9t Kot7^vy-l- f/K^vO 

jv\ trn V v 5 ^- 1 — <M =^f-M 7**1 — I* 3 - f7y'^-4-* 
15 /Vtf^v' b Oft;-^ 1-12) 
TLC : Ef 0.47 (g^g^^/v) \ 

NMR (CDCls) : 8 1.36 (d, J=6.30 Hz, 3 H) 1.37 (d, J=6.30 Hz, 3 H) 1.73 
(m, 4 H) 2.05 (m, 1 H) 2.30 (m, 2 H) 2.62 (m, 5 H) 3.34 (m, 1 H) 3.51 (m, 2 
H) 3.90 (m, 1 H) 3.97 (dd, J =10.44, 3.39 Hz, 1 H) 4.17 (m, 1 H) 4.40 (dd, 
20 J=10.44, 2.93 Hz, 1 H) 5.25 (m, 1 H) 6.67 (t, J=7.87 Hz, 2 H) 6.99 (t, 
J=7.87 Hz, 1 H) 7.94 (s, 1 H)„ 

ilii (13) ^y^tvp 2- { [2- ( (5R) -2-t^y- 
5- { [3- (MJ 7/v*u* h^f) y^s^i/l fny^y- 
=^f-/W] ^Jr) -l, 3-?-T^—su-4-Z>/U7$^i/is— h ( 

25 {fc-a^ 1-13) 

TLC : Rf 0.45 (ffim^M ; 
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NMR (CDCb) : 8 1.36 (d, J=6.22 Hz, 6 H) 2.07 (m, 1 H) 2.23 (m, 1 H) 
2.39 (m, 1 H) 2.59 Cm, 1 H) 3.31 (m, 1 H) 3.54 (m, 2 H) 3.89 (m, 1 H) 4.01 
(dd, J=10.44, 3.30 Hz, 1 H) 4.16 (m, 1 H) 4.59 (dd, J=10.44, 3.11 Hz, 1 H) 
5.23 (m, 1 H) 6.81 (m, 3 H) 7.22 (m, 1 H) 7.94 (s, 1 H) 0 

5 mmm 1 (14) : y zfn tr^ 2 - c ( 2 - { ( 2 r) - 2 - [ ( { c 

(IS, 2R, 5S) -6, [3. 1. 1 ] ^ Y - 

2 — tVv] *=f-M 75/) tf-Asl -5-^yt"oyi?y-i— f;H 
j^w) ^^"] -l, 3-f7y v /v-4-*;^v'Wf (ik/^#ii- 

1 4) 

10 TLC : Rf 0.31 (g^zc^/i/ : ^ ^ / — /^=9 : l) ; 

NMR (CDCb) : 8 0.94 (s, 3 H) 1.15 (s, 3 H) 1.36 (d, J=6.41 Hz, 6 H) 1.89 
(m, 9 H) 2.13 (m, 2 H) 2.30 (m, 2 H) 2.44 (m, 1 H) 2.61 (d, J=7.32 Hz, 2 H) 
2.79 (m, 2 H) 3.47 (m, 3 H ) 3.88 (m, 2 H) 5.22 (m, 1 H) 7.97 (s, 1 H) 0 

mmm 1 (15) : ^y/n^ 2 - [ ( 2 - { ( 2 r) - 2 - [ 

-1, 3-fT N /-;V-4-*/^>'Wh 
TLC : Rf 0.23 (®^^^^/^ : 7< ^ / — /l/=9 : l) ; 

NMR (CDCls) = 8 0.86 (m, 3 H) 1.26 (m, 4 H) 1.36 (d, J=6.41 Hz, 6 H) 
1.48 (s, 2 H) 1.96 (m, 1 H) 2.30 (m, 8 H) 2.64 (m, 2 H) 2.80 (dd, J=12.27, 
20 6.41 Hz, 1 H) 2.94 (m, 1 H) 3.46 (m, 3 H) 3.88 (m, 2 H) 5.22 (m, 1 H) 7.97 
(s, 1 H) D 

ilMl (16) 2- { [2- ( (5R) 

5 - { [ (3, 4, b-hV ^ nny ^=-;V) T^/l t°n P v 5 ^ 

25 1 6 ) 

TLC :Rf 0.30 (n-^^ri?-^ : g^c^Vl-=l : 2) ; 
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NMR (CDCls) : 8 1.35 (m, 6 H) 1.88 (m, 1 H) 2.37 (m, 3 H) 3.43 (m, 5 H) 
3.94 (m, 1 H) 4.11 (m, 1 H) 4.94 (br. s., 1 H) 5.23 (m, 1 H) 6.61 (s, 2 H) 8.00 
(s, 1 HX 

mmrni (17) : ^yyntW 2- ( {2- [ (2R) -2- ( { [4 
5 n u- 3 - ( MJ yiV^rxi * ~7^~;V] T 5 / } * fAs) - 5 - 

^yt°ny^y-i-^;i/] M *f~3r) -l, 3-f7^-4- 

h 1-17) 
TLC : Rf 0.30 (n -- -^rl^ : mm^^=l : 2) ; 

NMR (CDCls) : 5 1.32 (d, J=6.20 Hz, 3 H) 1.35 (d, J=6.20 Hz, 3 H) 1.89 
10 (m, 1 H) 2.38 (m, 3 H) 3.46 (m, 5 H) 3.95 (m, 1 H) 4.13 (m, 1 H) 4.92 (br. s., 
1 H) 5.20 (m, 1 H) 6.64 ( dd, J=8.60, 2.80 Hz, 1 H) 6.86 (d, J=2.80 Hz, 1 H) 
7.21 (d, J=8.60 Hz, 1 H) 7.99 (s, 1 H) D 

mnmi as) : ^y^ntvi^ 2- { [2- ( (2R) -2- { c (3 

15 f-^r) -l, 3-fryWv-4-*M»wf (<ffr£ 

TLC : Rf 0.35 (n — : g|sgfc;c^/V= 1 : 2) ; 

NMR (CDCls) : 5 1.35 (m, 6 H) 1.88 (m, 1 H) 2.36 (m, 3 H) 3.32 (m, 3 H) 
3.55 (m, 2 H) 3.95 (m, 1 H) 4.12 (m, 1 H) 4.87 (br. s., 1 H) 5.24 (m, 1 H) 
20 6.44 (d, J=1.80 Hz, 2 H) 6.64 (t, J=1.80 Hz, 1 H) 8.00 (s, 1 H)„ 

MMmi (19) : ^yfn\f;V 2-({2-[(2R)-2-({[4 
3 - (MJ7/^O^f/V) 7cr.=ylx] 75/} -5 

-t^yt°n y s^- 1 — < n/\ ^-Hr) - 1 , 3 -fry'^- 4 

h 1-19) 
25 TLC : Rf 0.30 (n -^^f-^ : H^nfvl"=l : 2) ; 

NMR(CDC1 3 ): 5 1.32 (d, J=6.20 Hz, 3 H) 1.34 (d, J=6.20 Hz, 3 H) 1.91 (m, 
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1 H) 2.38 (m, 3 H) 3.34 (m, 3 H) 3.57 (m, 2 H) 3.96 Cm, 1 H) 4.13 (m, 1 H) 
4.64 (br. s., 1 H) 5.21 ( m, 1 H) 6.71 (m, 2 H) 6.96 (m, 1 H) 7.99 (s, 1 H) 0 

mmmi (20) ^yyp^ 2- c (2- { (2r) -2- i 
5 -1, 3-fry^-4-*/v^wf (M#ii-2o) 

TLC : Rf 0.34 (gjslfeai^vi/ : ^ ^ 7 — /k=9 : l) ; 

NMR (CDCla) : 5 0.88 (t, J=6.60 Hz, 3 H) 1.26 (m, 9 H) 1.37 (d, J=6.20 
Hz, 6 H) 1.45 (m, 2 H) 1.91 (m, 1 H) 2.15 (m, 1 H) 2.31 (ddd, J=16.90, 9.90, 
5.70 Hz, 1 H) 2.46 (ddd, J= 16.90, 9.80, 7.10 Hz, 1 H) 2.62 (m, 2 H) 2.80 
10 (dd, J=12.30, 6.20 Hz, 1 H) 2.90 (dd, J=12.30, 4.20 Hz, 1 H) 3.43 (m, 5 H) 
3.89 (m, 2 H) 5.24 (m, 1 H) 7.98 (s, 1 H) Q 

mm\X (2 1) :-fy/ntVV 2- [ (2- { (2R) -2- [ (IE 
) -4- (l-xf;^^n7^) - 1 -y^^/V] -5-^yt°o!) 
i^-l-^/W ^Or~\ -1, 3-f7^ 

15 — h tffrg* 1-21) 

TLC : Rf 0.71 (WWi^^) 

NMR (CDCls) : 5 0.74 (t, J=7.20 Hz, 3 H) 1.37 (d, J=6.22 Hz, 6 H) 1.40 (m, 
4 H) 1.75 (m, 9 H) 2.29 (m, 3 H) 3.32 (m, 1 H) 3.45 (m, 2 H) 3.85 (m, 1 H) 
4.16 (m, 1 H) 5.24 (m, 2 H) 5.69 (m, 1 H) 7.99 (s, 1 H) D 

20 mmmi (22) -.^yyu^/v 2- c (2- { (2r) -2- c (ie 

) -l-y^A-] - 5 tfn V iff- l — (M - 

1, 3 —^7'/' — /V— 4 — ^7/l/7j^ d rv^V" — f Wb^l-2 2) 
TLC : Rf 0.71 (gl^^^vk) ; 

NMR (CDCls) : 6 0.88 (t, J=6.90 Hz, 3 H) 1.26 (m, 10 H) 1.37 (d, J=6.22 
25 Hz, 6 H) 1.71 (m, 1 H) 2.24 (m, 5 H) 3.29 (m, 1 H) 3.45 (m, 2 H) 3.84 (m, 1 
H) 4.16 (m, 1 H) 5.22 (m, 2 H) 5.67 (m, 1 H) 7.99 (s, 1 H) 0 
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»Jl (2 3) :^y^ntW 2- ({2- [(2S) 

- 4 -UAsiS-**/ h 1-23) 
TLC : Rf 0.71 (ffi&t^/ld ; 
5 NMR (CDCls) - 5 0.88 (t, J=6.90 Hz, 3 H) 1.29 (m, 11 H) 1.37 (d, J=6.22 
Hz, 6 H) 1.71 (m, 2 H) 2.12 (m, 1 H) 2.34 (m, 2 H) 3.42 (m, 3 H) 3.72 (m, 1 
H) 3.91 (m, 1 H) 5.25 (m, 1 H) 7.99 (s, 1 H) Q 

mMffll (2 4) : 2, 2, 2-M)7/^n^ 2- [ (2- { (2 
R) -2- [ (3, 5-^nn7i/^) -5-^-dfyt: 0 a JJ 

10 v 5 ^- 1—f/W ^^/V) ^^"] — 1, 3-f7/-/v-4-^;^>'W 

TLC : Rf 0.51 (g^^-^/k) ; 

NMR (CDC1 3 ) : 8 2.07 (m, 1 H) 2.24 (m, 1 H) 2.40 (m, 1 H) 2.56 (m, 1 H) 
3.29 (m, 1 H) 3.48 (m, 1 H) 3.63 (m, 1 H) 3.83 (m, 1 H) 4.00 (dd, J=10.34, 
15 3.39 Hz, 1 H) 4.11 (m, 1 H) 4.60 (dd, J=10.25, 2.93 Hz, 1 H) 4.72 (m, 2 H) 
6.85 (d, J=1.74 Hz, 2 H) 6.94 (t, J=1.74 Hz, 1 H) 8.12 (s, 1 H) D 

»J2 :-f y7"nt> 2- [ (2- { (2R) -2- [ (3, 

Hr\ -1, 3 -f 7^^-4-*;^v'^ hcfei 
20 ik&Sfol (5.0 g, WiO <D$M \?j\>^— Tjv (35 mL) !HI«£r 
5 0 °C ism b fc 0 bfc © U «30 <Cf*3fiT* 

« (5 mg) ^Px.^bfc Q ^©+^WttJ«Mbfcf^, n-^ 
> (150 mL) S:«fTU 7K^T^*Pbfc 0 LfcJ$ftS:61&U <6*ftbT N 
^y7°DtVW 2- [ (2- { (2R) -2- [ (3, 5-^OP7xy 

25 =¥->-) y^vkl -5-^yt°nyv?y-i-^;W ^^/i>) ^3 -l, 
3 -fr/^- 4 -^^t^-yw h £*i^t»^ (3.55 g) i: bT#fc 0 
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<HPLC«fr> 

^7^: YMC-Pack C4 A-802 (rt#4.6mm, ft^l5 0 mm) „ ^KlJS : 
Tir h ^ b V JV/ 2 0 mm ol/L!) ^^-yX*^ P ^ A 7 K» ( !> ^BfeT? 
5 pHSJzilWSO =5 0/5 0, SE3i:1.0mL/^ tfeffilfc : • RTfttfeffi 
(tfcffi$&£2 1 0 nm) . 5>«f^W :3 5^\ fiyWIffl : til 16.5 # 
^ 2 m g <DlW£rSlR U r-feh=b!J^4mL Lfc Q £ <DMWim 

(IR) ^n;^0 2(^ 7jk^±^BMW\& (DSC) (D^-^f—h 

(1) *&*x«ua*f^^^ h/^ 

: BRUKERaxs M DISCOVER with GADDS, 9~->fy Y : C u N 7 
15 A-^ — : ^/B L&V\ mffi : 4 0 k V, «5ft : 4 0 mA, * ^-Y 
K : 2.0° /m i n 0 

(2) m?mm.u (ir) ^^f/^ 

: 13 ^ftjtm FT/IR-660Plus S^^ittJtf+s 8Ufe*f8s : ^M&U 
: 4 cm"\ ^=3r^^HI#: : 1 6HIo 

20 (3) 7jkm^m&mm cdso 

SB : 7< h 7— • M/ KSS DSC822e TF^fe&f&Afttiff&W:. ISf** : 1.81 
m g> IWir/V- : T/W5:^^4 0//L, T/^^^^f^rjiC* :40ml /xsx i 
n N ^mMM : 5 °C/m in (25 — 100 °C) , 20 °C/m in (10 0 
— 3 0 0 °C) o 

25 mmm 1 : mm&npm *s «t t^ns wafcttwu 

^fe+^^HKb^fT^ofc^^f-^ (NewZealandWhite, 2.0—3.0 k g) 
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Kl % £ffl (PBS pH7.2, 0.5%Tween80 •£) ^V^T 0.00003% (w/v) 
(=0.3ppm) „ 0.0001% (w/v) (= 1 p p m) *3 £0*0.0003% (w/ 
v) (=3ppm) ©II^II tfcl^tl 1 *5 i 1 - 2 ^ s 

l ob#^£> l l ^-IIBfc 5 o /x L,&Bgbfc 0 2tBllte&£#ig£ bfc Q 

5 BSffi i: HINFJEilIRJWafcttSrafea Draize ^feSSp^S^VTil^ bfc D BSffS'J^ff 

BU *3 «fc O^BS 1. 2 S 4, 6, 8 *5 «fc A* 2 4 f#iffl & <£> BSff*3 «fc t5B12*l4 & 
a'J^bfc D _BSJEEt±BSJEEth (Pneumatonometer Model30 Classic (Medtronic 
Solan) ) SrJBwrSSJtU AlOP (^eBSBSffi-MMSBgiSBE) T'fWffib 

io tz. 0 mwa-±8mtvtc 0 i\&m 1 (o^^m^^us^ ^«n-2^ 

15 ^WJ2 

y y/W<<— b 80 5mg 
ififb^Vlf/l' = O.lmg 

y vbstK^-mj^a si* 
$g?fc^^y^; sua 

(ait^Tk) ImL 
±IB^^ (pH7) ^TIBt'/TtW^ti 5 mL^« t, ip^*3 
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&&wm bfc t^-^s ®k^w\<Dik&m i (Dammit 1 o o % £ bfc#-a\ 1 
^nm?%k<o\\&m 1 100 %T*&ofc 0 

5 1. ^CBS^iJ 

&T<E>8k#© jftlRai SrSHJB $ ti S ^SsSr/B V ^ BBSS b fc D 

y y ^*3«t ^ y y/w<— h 8 o ^nx.fcfi, i 
io bfcft . m^mm^m u ioomL^ < \&m i & i m g x 

^U-feU^ 2.5g s /KyyM-f8 0 5 0 Omg, 33«ttJ«StSffllfiWcS: 

^jl tl^itttx ffr^H&l £: 1 0 OmL^lu O.lmgfeitf 0.5m g 

15 Kwt©EP 2T^=^ bSr^S^i^S,, 
2. 

20 S/^7^yi:+«l, fifiyt u 1 o o g i U +^ 

25 b3r/BV»5£ 
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5 i«HBJ3E^ JtMJffi. 3tSe£*4u IHJKfeJ:tm#ft?Lffi©JliLiK«^s *WR*3 

irmttgK*±^ arm. stsl am, K^wr^r, ii»Jits 6f«# 

"CfeSo ^y^ntTyk 2- [ (2- { (2R) - 2- [ (3, 5- 

io ^^-] - i , 3 -zf-TV—tv- 4 -%/U7$3c-yu— h(D%5Mife&MM><Dmm. 
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it # <d m h 

1. TfE^A. B*3<fO«C^$tl,5^a^7 !r — ^©5*>x Vvffrl^l 
o#Jt&W^S££:S:4fr#fc**-S'f y^atT/i/ 2- [ (2- { (2R) - 

5 2- [ (3, 5-^pp7x;^) tf-M 

ji^vk) ^^-] -1, 3 -f 4 -^/^^/V- h© 

Ini : 

A : HI 1 ^£^3^*X#Ji[S]^;*-<y h/l^^r- b ; 

b : ^RMm&m^xmfe&th&m 2^$n5#«iix;*-<y h/i^^— 

10 h ; 

c : 0 3 K^^th^m^^Amm^-^— K 

2. TfS<£>Al. B i&XXfC i^&n&^mik^y*--?^?^, w-f 

tifrl-o&,±%:^irZ>-t%:Wmtir%4 y^n fcVi^ 2- [ (2- { (2 
15 R) -2- [ (3, 5-^on7i;^) ^V^] -5-^y^!J 
i^-l-^f/W oi^/^) fUr] -1, 3-fT^-4-^;^^l' 
— 1> (DWMi : 

Al :©*X^[U^^<y h/W^ — >id:jol^T. 2 0 3* 12.82,13.30.15.15. 
16.71. 16.95. 18.85. 21.06. 21.54. 22.55. 24.25. 25.50. 26.26. 27.06. 
20 28.30 *5 J: Z$ 29.92 ^£>£ ; 

B 1 :^lt^fe^^fflV^TSlJ^^^5*«iK^^^ b/W^V^T. 1717. 1687. 
1675. 1661. 1586. 1567. 1443. 1423. 1382. 1257. 1211. 1202. 1107. 
1020. 949. 924. 829. 798. 781. 746. 667. 654. 616. 569. 506. 427 

^£t£4iicm-n-»ct 0 — y £r^ri-£ ; 

25 Cl : ^^SkM'J^^T. 60.6°C^Mt°-y Sr^r-T ^5 o 

3 . 99.o%&,-t<D^mm^ir^m^<Dmm 1 *fer±2ia*©^o 
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9 . ns^jfe^g&*3 «t ■&/ % ft t*$&*fiMB ^^ri~ s tt^tsis 1 * » 2 ib 

1 1 . fiW?:©f5ffl 1 &ftfc2ffim<Di&M,&m^Xti:%mm&^ffi*3&Xfi/ 



49 



WO 2005/061492 



PCT/JP2004/019660 



1 3. g^©«fiffll*/t»2|B«Ol§*i:^lK»»^»SlN Wl&ffiWBft 

0 

fi3fc£>i£ffl 1 * r± 2 ib«o#§^©^o 



1 7 . — asss ( 1 ) 



15 




20 ^&m\&m 0 

18. ^fyynt> 2- [ (2- { (2R) -2- [ (3, 5 a 
-1, K 2- [(2- {(2 
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R) -2- C (3, 5-^PP7*;^) - 5 y t°n JJ 
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